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pp−  −> tt−      S1/2 =1.8 TeV
NNLO−NNLL upper curves
NLO lower curves
m/2 < µ < 2m
CDF
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pp− −> tt−     S1/2 =2.0 TeV
NNLO−NNLL upper curves
NLO lower curves
m/2 < µ < 2m
FIG. 1: The total cross section for top quark production at the Tevatron with
p
S = 1:8 and 2:0 TeV.
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S = 1:8 TeV and m =  = 175 GeV/c
2
, the full NLO S + V corrections are 1.26 pb. If we keep only
NLL accuracy they are 1.31 pb. If we keep NLL accuracy but also include the unphysical subleading terms
above, we nd 0.39 pb, a result very far from the full S + V corrections. Thus at NLO, NNLO, and higher
orders, we must not include unphysical subleading terms or use prescriptions that include such terms.
After expanding the resummed cross section in the qq channel in the MS scheme to two-loops, we nd that
the NLO threshold corrections agree with the exact NLO corrections in Ref. [5], while the new NNLO-NNLL































































































































) is a function that includes matching terms from the exact NLO calculation [3, 4]. Results have
been derived through N
4
LO in [3]. Analogous results have been derived for the gg channel [3, 4]. Note that in
addition we have derived all NNLO scale-dependent terms for both channels [4].
In Table I and Fig. 1 we show values for the NLO and NNLO-NNLL t

t cross section at the Tevatron for Run
I and Run II. We nd a sizable increase of the cross section, a dramatic decrease of the scale dependence , and
good agreement with experiment, when we add the NNLO threshold corrections.
We have also investigated the uncertainties due to subleading logarithms (beyond NNLL accuracy) [3]. In-


















The above results are all for single-particle-inclusive (1PI) kinematics. In pair-inclusive (PIM) kinematics the











(2:0 TeV) = 8:0 0:6 0:1 pb ;
where here the rst error is due to the kinematics uncertainty and the second due to the scale dependence.
Top transverse momentum distributions [6] at NNLO-NNLL are given in [3, 7]. We also note that similar
methods can be used for single-top production (including FCNC eects [8]).













p− p −−> jet + X
       s
1/2
 = 1800 GeV              .1 < |y| < .7       
CDF Run 1b data
NLO (µ = ET/2)
NLO + two loop (µ = ET/2)
NLO + two loop (µ = 2 ET)
NLO (µ = 2 ET)













p− p −−> jet + X
       s
1/2
 = 1800 GeV              .1 < |y| < .7       
D0 data 
NLO (µ = ET/2)
NLO + two loop (µ = ET/2)
NLO + two loop (µ = 2 ET)
NLO (µ = 2 ET)
FIG. 2: Jet production cross section at the Tevatron at Run I (
p
S = 1:8 TeV) versus CDF and D0 data.
III. JET PRODUCTION
The invariant single-jet inclusive cross section involves contributions from several parton-parton scattering








































; qq ! gg; gg !
qq; qg ! qg; and gg ! gg.
We resum QCD corrections in high-E
T
jet production to NLL accuracy [2] and expand the resummed cross
section to NNLO [9]. There are additional complications relative to t

t production because of the nal-state jets.
We have calculated the NNLO-NLL corrections for all partonic subprocesses. For example the NNLO thresh-












































































































































the jet's transverse momentum. Numerical results for jet production at the Tevatron are given in Fig.
2. The NNLO threshold corrections decrease the scale dependence, but they do not provide a sizable increase
of the cross section, especially for smaller values of the scale.
IV. CONCLUSIONS
Threshold resummation for heavy quark and jet production is a very powerful formalism and it allows us to
derive high-order corrections to the cross sections for these processes. The resummed cross section has been
expanded analytically through N
4
LO and care has been taken to exclude unphysical subleading terms.
The NNLO-NNLL (and higher-order) corrections provide new analytical and numerical predictions for the
total cross section and dierential distributions for both top quark and jet production at the Tevatron. We note
a signicantly reduced scale dependence at higher orders for both processes, and a signicant increase of the t

t
cross section after resummation.
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